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constructs comprising same I 



Examiner: Sumesh "gnanhal/Scotx 

Pticbe 
Ait Unit 1633 

DECLARATION OF: 

KenCReed 



Commissioner of Patents $nd Tradranailcs 
Washington D-CL 20231 



Sir, 

I, Keaneth Clifford Reed, state as follows: 

My present position is Research Director of Bexutec Australia Ltd, one of the 
assignees of the subject application (serial no, 09/100,812). I am amhmised to make 
this declaration on behalf of the applicants. 

I have read the above-captioncd application and followed the prosecution thereof, 

In my opinion, it is extremely advanmgeous to deTanmne the function of a gene by ,j 
delaying, repressing or reducing its expression in a whole, living tturnaL By so doing, 
the function of the gene is deduced from die effect of its rednced or absent expression, , 
This gives more complete and useful information than dolaymg, repressing oi . 
reducing its expression in vitro in cell, tissue or organ culture $mce many genes Have , 
substantial secondary effects beyond those attributable to its imnoediare produce. This 
is particularly so for hormones, growth factors, receptors, signal transduction factors, 
transcription factors, and the like. 

A specific commercial motivation for determining gene function by delaying, 
repressing or reducing its expression in whole animals is in the v a lid ation of drug 
targets, whereby the potential target is delayed, repressed or reduced by reducing 
expression of the gene encoding it This provides the method of choice far 
determining the effects to be expected of a potential drug that reduces the activity of a 
gene product. 

In particular, the preferred and most studied model for human therapeutics is the rat in 
v/hich gene knockout technology, has not been successful. Accordingly, target 
validation in vivo has been carried out in gene knockout mice, which has resulted in 
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less accurate and less useful results. The ability to delay, repress or reduce expression 
of a gene in a rat in viva was a well recognised and desired objective since before 
March 1998, Tie methods and genetic constxuets of this invention meet this need 

! Available methods for delaying, repressing or reducing the expression of a target gene 

are restricted to either random insertional mutagenesis or targeted gene knockout in 
mouse embryonic stem cells followed by reconstitution erf chimeric embryos and 

{ breeding selection. The latter method has greater utility but is very slow, extremely 

expensive and- restricted in its application to (a few strains of) inbred mice* The 
consequence is that many drug targjsts are not validated before the drug candidate 
eaters clinical trials in humans, resulting in an mcteasing level of failure of drugs in 
cody human trials. 

I attach as Annexure KCRL five pages from the website of Pettsgen, lac, a 
corporation which has commercialised mouse knockout technology of the type 
! de&cdbed above. These pages contain a one page description of die technology, 

: followed by two press releases describing two separate collaborations between 

Stanford University and Marc*; & Co, Inc to use the gene knockout technology (of the 
type described above) for the purposes of studying gene function and validating drug 
targets. These are only two of many examples of work being conducted around the 
world utilising in vivo mouse models where a gene is not expressed or is down- 
' regulated As explained above, in my view, this gene incctout technology has 

significant limitations, but the need foe such in vivo models is such that pre-eminent 
researchers are prepared to use these models despite their l i mi t atio ns, 

I now describe how a scientist witfi routine still arid familiar with standard methods 
of molecular biology and biochemistry would have been .able, to repress, delay ox 
otherwise reduce expression of a target gene in. an animal in vfvo fiom the teaching of 
the specification. 

Co-suppression of tyrosinase in Mus musadus strains C57SI/6 and C57BL/6 x DB1 
hybrid in vfvG 

1. , frepwotion of constructs 

The interim plasraid TOPO.TYR and test plasnrid pCMV .TYSJBGI2-RVT were 
S generated as described in the Declaration of Michael Graham made April 23, 2002 

and made of record for this application. 
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2L Generation of transgenic mice 

Transgenic mice were generated through genetic modification of pronuclei of zygotes. 
After isolation from oviducts, zygotes were placed on an injection microscope and the 
tTHnsseno, in the form of a purified DNA solution, was injected i&to the most visible 
pronucleus (U-S- Patent No. 4,373,191)- 

pseudo-p»goant female mice were generated, to act as "recipient movers - , by 
1 induction into a hormonal stage that mimics pregnancy. Injected zygotes tyere then 

either cultured overnight in order to assess their viability, or transferred immediately 
back into the oviducts of pseudo-pregnant recipients. Of 421 injected zygotes, 255 
were transferred Transgenic off-spring resulting from these injections are called 
"founders", to determine that the transgene has integrated into the mouse genome 
i off-spring were genotyped after weaning- Geaotyping was carried out by PGR and/or 

' . by Southern blot analysis on genomic DNA purified from 'a tail biopsy. 

Pounders were then mated to begin establishing transgenic lanes. Founders and their 
offspring are maintained as separate pedigrees, since each pedigree varies m transgsne 
copy number and/or chromosomal location. Therefore, each transgenic mouse 
generated by prcmuclear injection was the founder of anew strain. Where the founder 
was female, seme pups from the first litter wera analyzed for transgene transmission, 
Aurusxnres KCR3 and KCR4 illustrate the selection of a transformed moose. 
Annexure KCR3 is a Southern blot of Tyr<Jip) transgenic founders. DNA was 
extracted ftom tail tip samples of mice bom from zygotes injected with a tyrosinase 
hairpin construct (TyiChp)) into the male pronucleus, as described- Samples were 
digested with BamBI and probed with the CMV promoter. Mouse #75-038 was 
identified as transgenic (female), Annexuxe KCR4 is a Dot blot of A-generafion 
progeny of Tyr(hp) transgenic founder #75-038. DNA was extracted from tail tip 
samples of A-generation progeny A036 and A037, as shown. Dot blot samples were 
probed with the CMV promoter or an endogenous control sequence (Shiras 3') y as 
shown* A-generation mice were bred from mating #75-038 -with a C57B1/6 male. 
Mouse #75-A037 was identified as transgenic (female). 

3, Deteetton ofevsupprassion phenotype 

Visual read-out of successful transgenic mice is an alteration to coat colour. Slcin-cell 
biopsies are harvested from transgenic mice and cultured as primary cultures of 
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melanocytes by standard methods (Ben** et <d., 1989; SpanaiM et A. 1992; 

SvidetsJcayagr al, 1995), 
; Melanin pigrnenUtion of tnmsgenic A-generation mouse WA037 (from founder 

038) was visually inspected (see Annexwe KCR9) and found to be deficient in broad 
. htcrodorMl areas and in the flanta. resulting from localised down-regulation of 

tyrosinase. 

Co-supprtmon c$ a-l^tdacto^ transferase (GatT) in tyus musculo .train 
(a) Plasmid TOPO.GALT 

Total RNA was purified from cultured taurine Z.3P17 neural cells and «DNA 
prepared. To amplify the 3'-OTR of the murine o>U,-gala«osyl tranaferaae (GalT) 
gena, 2 ul of this mixture was used as a substrate foi PGR amplification using fee 
. primers: 

GALT-FZ: CACAGACAGATCTCTTCAGO[SEQIDNO:ni 
and 

GALT-K1; ACT TTA GAC GGA TCC AGC AC [SEQ ID NO:12]. 

The PCR amplification was perfoiaied using HotStarTaq DNA polymerase according 
to the manufacturer's protocol (Qjagetfl. PGR amplificatioi, conditions invoked an 
initial activation step at 95«C for IS ruins, followed by 35 amplification cycles of 
94°C for 30 sees, 55'C for 30 sees and 72°C for 60 sees, with a final elongation step 
at 72°C for4 mins. The PGR amplified region of GalT was colunm purified .(PCR 
proificarion column, Qjageo) end then cloned into jjCR2.1-.TOFO according to the 
maaufacturer's instructions (Umaogen), to mate plasmid TOPO.GALT. 

(b) Testplosmtd 

^MiTrid pCMY ,rrAT.T.BGI2.TLAG 

Plasmid pCMV.GALTBGI2.TLAG (Illustrated i n Annexure KCK2) contains an 
inverted rep«*, or palindrome of aregjon of the murine 3'UTR GalT gene that is 
interrupted by tb*> insertion of the human p-globin intrcn 2 sequence therein. Plasmid 
pCMV.GALT3GI2.TLAG waa constructed in successive stops: (i) the GALT 
sequence from plasmid TOPO.GALT was sub-cloned in the Sense orientation as a 
BglH-to-BamH fragment into BglH-digested pCMVJBGIZ to make plasmid 
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pCMV.GALT.BGl2, and (ii) the GALT sequence from plasroid TOPO.GALT was 
sub-cloned in the antisense orientation as a BglH-to-BamHl fragment into BamHI- 
.digested pCMV-GALTJBGI2 to make plasmid pCMV.GALTSGI2.TLAG. 

Z Generation of transgenic mice 

Transgenic mica were generated through genetic modification of pronuclei of zygotes. 
After isolation from oviducts, zygotes were placed on an injection microscope and the 
transgene, in the form of a purified DNA solution, was injected into the most visible 
pronucleus (US patent number 4,873,191). 

Pseudo-pregnant female mice were generated* to act as "recipient mothers", by 
induction into 3 hormonal stage that mimics pregnancy. Injected zygotes were then 
either cultured overnight in order to assess their viability, or transferred immediately 
back into the oviduct of pseudo-pregnant recipients. Of 99 injected zygotes, 25 were 
transferred. Transgenic off-spring resulting from these injections are called 
"founders" To determine that the transgene has integrated into the mouse genome, 
off-spring a» genotyped after weaning. Gesotyping waa carried out by PGR and/or 
by Southern blot analysis on genomic DNA purified from a tail biopsy. 

Founders are then mated to begin establishing transgenic lines. Founders and their 
offspring -were maintained as separate pedigrees, since each pedigree varies in 
transgene copy number and/or chromosomal location. Therefore, each transgenic 
mouse generated by pronudear injection was the founder of a new strain. Where the 
founder waa female, some pupg from the first Utter were analyzed for transgene 
transmission* 

Transgenic mice were identified by Southern blots as follows. Axmexure KCRS is a 
Southern blot of GalT(hp) transgenic founders. DNA was extracted from tail dp 
samples of mice bom from zygotes injected with a GaTT hairpin construct (GalT(hp)) 
into the male pronucleus, as described. Samples, were digested with BsznHI and 
probed with the CMV promoter. Mice #74-026. #74-028, #74-034 were identified as 
transgenic (male male, female, respectively); #74-028 was subsequently revealed to 
contain two unlink ed integrations of the construct. Annextrre KCR6 is a Southern 
blot of A-gcneration progeny of GaTT(hp) transgenic founder #74-026. DNA was 
extracted from tail tip samples of A-generarion progeny A013, AO 14 and AO 15, as 
shown. Samples were digested with Bamffl and probed with the CMV promoter. A- 
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generation mice were toed from mating #74-026 wth a C57B1/6 female. Mice #74- 
A013 (male) and #74-A015 (male) were identified as transgenic (female). Annexure 
KCR7 is a Southern blot of A-generation progeny of GalT(bp) transgenic founder 
#74.028. DNA was extracted from tail tip samples of A-generadon progeny A022- 
AD29, A032 and A033. as shown. Samples were digested with BamHI and probed 
with the CMV promoter. A-generadon mice were bred from mating #74-028 with a 
* C57B1/6 female- Mouse #74-A025 (male) was identified as transgenic, containing one 
of the segregated GalT(hp) insertions of founder #74-028. 
5. Detection of co-suppression pherwtype 

The enzyme a- l^-galactosyl transferase (GalT) catalyzes the addition of galactosyl 
sugar residues to cell surface proteins In colls of all mammals except humans arid 
other primates. The epitope enabled by the action of GalT is the predominant antigen 
responsible for the rejection of xenotransplants in humans. Cytological analyses of 
GalT expression levels in peripheral blood leukocytes (PBL) and sptenocytes using 
FACS confirms the down regulation of the genu's activity. 

To analyze cells from transgenic mice transformed with the GalT construe:, FACS 
assays an peripheral blood leukocytes (FBL) and splenocytes are undertaken. White 
blood cells are the most convenient source Of tissue for analysis and these were 
isolated from either PBL or spfenocytes. To isolate PBL, mice are bled from an eye 
and SO to 100 pi of blood collected into heparinixed tubes. The red blqod cells CRBCs) . 
are lysed by treatment with NH*C1 buffer (0.16SM) to recover the PBLs. Arowure. 
KCRS is a FACScan analysis of peripheral blood lymphocytes from GaTT<hp) 
transgenic - mice. Transgenic mice and liitermaie controls were eye^bbd into 
heparinised tubes (all manipulations were dons on ice). Bed blood cells were lysed 
and lymphocytes recovered by centxj&gadon and fixed in 4* paraformaldehyde in 
PBS. The cells .were dual-labelled for Thy-l'and galactosyl residues wth anti-Thy-1 
MAb-FTTC and lectin IB4-biotin, respectively.. After washing, the cells were 
Irxcubated with soeptavidin-CyS, washed and analysed by dual-channel analysis using 
a FACScan. Samples from A-generation mouse (as in previous figures) 02S-A015 . 
were markedly reduced in lectin binding, as shown, reflecting down-regulation of 
GalT. 
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I farther declare that all statements made herein of. my own knowledge are true and 
thai all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that wilful false Statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code, and that such wilful false statements may 
jeopardise the validity of the application or any patent issuing thereon. 

Ken C Reed 




5167424366 

7 



Received from < 5167424366 > at 9/26/02 1:50:04 PM [Eastern Daylight Timef 



SEP-26-2002 13:49 SCULLY SCOTT 5167424366 P. 32 




Received from < 51 67424366 > at 9/26/02 1 :50:04 PM [Eastern Daylight Time] 



SEP-26-2002 13:50 SCULLY SCOTT 5167424366 P. 33 



f 

s 
s 



r 

CO 

g 

S 




1 

8 



Do 
o 

o 
p-t) 

JO 



Received from < 51 67424366 > at 9/26/02 1:50:04 PM [Eastern Daylight Time] 



SEP-26-2002 13:50 



SCULLY SCOTT 



♦ 

5167424366 



P. 34 




Received from < 5167424366 > at 9/26/02 1 :50:04 PM [Eastern Daylight Time] 



SEP-26-2002 13:51 



SCULLY SCOTT 



5167424366 P. 35 




S3 



to 

t 




3, 



Received from < 5167424366 > at 9/26102 1:50:04 PM [Eastern Daylight Time] 



SEP-26-2002 13:51 



SCULLY SCOTT 



5167424366 




Received from < 5167424366 > at 9/26102 1:50:04 PM [Eastern Daylight Time] 




Received from < 5167424366 > at 9/26102 1 :50:04 PM [Eastern Daylight Time] 



SEP-26-2002 13:52 SCULLY SCOTT 5167424366 P. 38 




few? 




Shixaz 3' 
Annexore KCR4 



Receivedfrom < 51674243(6 > at 9/26/02 1:50:04 PM [Eastern Daylight Time] 



SEP-26-2002 13=52 



• 

SCULLY SCOTT 



5167424366 



P. 39 




SEP-26-2002 13:53 



SCULLY SCOTT 



• 

5167424366 P. 41 




SEP-26-2002 13:54 



t 

SCULLY SCOTT 



5167424366 P. 43 




AmiexureKCR9 



Received from < 5167424366 > at 9/26/02 1:50:04 PM [Eastern Daylight Time] 



TOTAL P. 43 



SEP-26-2002 13=54 



SCULLY SCOTT 



5167424366 



P. 42 



C57B1/6 



\ ij|L| ~ 

10° 10 1 1(T id 



10 1 10 2 10 3 id* 

APC 



Mfian = 22J2 

Roj3PG201l7,OlO 



Ad . eato as.Ts 

Ml 35,6*1 59.4 



026-A015 



SP02D1 17.014 



io° w ! nr 



M1 



rmwf 



o 3 



Mean ~ 13*3 



FteSPCSOl 17,014 



Mater Total; Gg»Mq^; 

At B7J63 1W4 
Ml 2lX» &3? 



AnnexureKGRS 



Received from < 5167424366 > at 9/26/02 1:50:04 PM [Eastern Daylight Time] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 




